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DISPLAY PANEL AND DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

The present application is a 35 U.S.C. § 371 national
phase application of International Application No. PCT/
(CN2020/124140 filed on Oct. 27, 2020, the entire disclosure
of which is incorporated herein as a part of the present
application for all purposes.

TECHNICAL FIELD

The present disclosure relates to the field of display
technology and, in particular, to a display panel and a
display device.

BACKGROUND

Cameras are usually installed on existing display devices
to meet shooting needs. In order to maximize the screen-
to-body ratio, technologies such as notch screen, water drop
screen, and hole digging in screen have appeared succes-
sively. These technologies reduce the area occupied by the
camera in the peripheral area by digging a hole in a part of
the display area and placing a camera below the digging
area, thereby increasing the screen-to-body ratio. However,
the above technique needs to dig out part of the display area,
which will cause some areas of the display screen to fail to
display.

In order to avoid sacrificing the display area, one way is
to set a light transmitting display area on the display panel,
and set an under-screen camera below the position corre-
sponding to the light transmitting display area, so that the
area can be used for the functions of both camera and
display, which improves users experience. However, the
current problem with regard to this type of display panel is
that there is strong diffraction interference in the light
transmitting display area, and the image quality of the
camera is poor.

It should be noted that the information disclosed in the
background art section above is only used to enhance the
understanding of the background of the present disclosure,
and therefore may include information that does not consti-
tute the prior art known to those of ordinary skill in the art.

BRIEF SUMMARY

In an aspect of the present disclosure, a display panel

includes:

a base substrate, having a display area and a non-display
area surrounding the display area, the display area
including a first display sub-area and a second display
sub-area;

a plurality of first light emitting elements, formed on the
base substrate and located in the first display sub-area,
wherein each of the first light emitting elements
includes a first pixel electrode, a gap exists between
adjacent first pixel electrodes, and the gaps around the
first pixel electrodes in at least two first light emitting
elements with the same light emitting color have dif-
ferent patterns; and

a plurality of first pixel circuits, formed on the base
substrate and located in at least one of the second
display sub-area and the non-display area, wherein the
first pixel circuits are electrically connected to the first
pixel electrodes via a conductive wire.
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In an exemplary embodiment of the present disclosure,
the display panel further includes:

a plurality of second light emitting elements formed on
the base substrate, and located in the second display
sub-area, wherein each of the second light emitting
elements includes a second pixel electrode, a gap exists
between adjacent second pixel electrodes, and the gaps
around at least a part of the second pixel electrodes
have the same pattern; and

a plurality of second pixel circuits, formed on the base
substrate and located in the second display sub-area,
wherein the second pixel circuits are electrically con-
nected to the second pixel electrodes, and an ortho-
graphic projection on the base substrate of the second
pixel circuits at least partially overlaps with an ortho-
graphic projection on the base substrate of the second
light emitting elements electrically connected thereto.

In an exemplary embodiment of the present disclosure,
the display panel further includes a pixel definition layer
formed on the base substrate and located in the first display
sub-area and the second display sub-area. The pixel defini-
tion layer has a plurality of first pixel openings located in the
first display sub-area and a plurality of second pixel open-
ings located in the second display sub-area.

The first pixel electrode includes a first main electrode
portion and a first connection portion that are arranged in the
same layer and connected to each other, and at least a part
of'the first connection portion is electrically connected to the
conductive wire through a first via structure located in the
first display sub-area.

The second pixel electrode includes a second main elec-
trode portion and a second connection portion that are
arranged in the same layer and connected to each other, and
the second connection portion is electrically connected to
the second pixel circuits through a second via structure
located in the second display sub-area.

The orthographic projection on the base substrate of each
of the first pixel openings is located within an orthographic
projection on the base substrate of the respective first main
electrode portion, and the orthographic projection on the
base substrate of each of the second pixel openings is located
within an orthographic projection on the base substrate of
the respective second main electrode portion.

In an exemplary embodiment of the present disclosure,
the gaps around the first pixel electrodes have different
patterns.

In an exemplary embodiment of the present disclosure,
the first main electrode portions have different patterns.

In an exemplary embodiment of the present disclosure,
the first main electrode portions have different areas.

In an exemplary embodiment of the present disclosure,
the shape of the first main electrode portion in each of the
first light emitting elements is the same as the shape of the
first pixel opening corresponding thereto.

The shape of the second main electrode portion in each of
the second light emitting elements is the same as the shape
of the second pixel opening corresponding thereto, and the
second main electrode portions of the second pixel elec-
trodes in the second light emitting elements with the same
light emitting color have the same patterns.

Some of the first light emitting elements and some of the
second light emitting elements have the same light emitting
color, wherein, in the first light emitting element and the
second light emitting element having the same light emitting
color, the shape of the first main electrode portion of the first
light emitting element and the shape of the second main
electrode portion of the second light emitting element are the
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same, and the ratio of the area of the first main electrode
portion of the first light emitting element to the area of the
second main electrode portion of the second light emitting
element is from 0.9 to 1.1.

In an exemplary embodiment of the present disclosure,
the shape of the first main electrode portion is different from
the shape of the first pixel opening corresponding thereto.

In an exemplary embodiment of the present disclosure,
the shape of the first pixel opening is a polygon, and the
shape of the first main electrode portion is an ellipse or a
circle.

In an exemplary embodiment of the present disclosure, in
each row, the center of the first pixel electrode of at least one
of the first light emitting elements with the same emitting
color is not located on the first straight line, wherein the first
straight line is parallel to the row direction.

In each column, the gaps in the column direction between
the first pixel electrodes of any two of the first light emitting
elements with the same light emitting color are different.

In an exemplary embodiment of the present disclosure,
the plurality of first light emitting elements includes a
plurality of red light emitting elements, a plurality of blue
light emitting elements, and a plurality of green light emit-
ting elements, wherein the number of the red light emitting
elements is equal to the number of the blue light emitting
elements, and the number of the green light emitting ele-
ments is twice the number of the red light emitting elements.

In each row, the center of the first pixel electrode of at
least one of the plurality of red light emitting elements is not
located on the first straight line, the center of the first pixel
electrode of at least one of the plurality of blue light emitting
elements is not located on the first straight line, and the
centers of the first pixel electrodes of the plurality of green
light emitting elements are all located on the first straight
line.

In each column, the gaps in the column direction between
the first pixel electrodes of any two of the plurality of red
light emitting elements are different, the gaps in the column
direction between the first pixel electrodes of any two of the
plurality of blue light emitting elements are different, and the
gaps in the column direction between the first pixel elec-
trodes of two adjacent ones of the plurality of green light
emitting elements are the same.

In an exemplary embodiment of the present disclosure, in
each row, the gaps in the row direction between the first
pixel electrodes of two adjacent ones of the plurality of red
light emitting elements are the same; and in each column,
the centers of the first pixel electrodes of the plurality of red
light emitting elements are all located on the second straight
line.

In each row, the gaps in the row direction between the first
pixel electrodes of two adjacent ones of the plurality of blue
light emitting elements are the same; and in each column,
the centers of the first pixel electrodes of the plurality of blue
light emitting elements are all located on the second straight
line.

In each row, the gaps in the row direction between the first
pixel electrodes of two adjacent ones of the plurality of
green light emitting elements are the same; and in each
column, the centers of the first pixel electrodes of the
plurality of green light emitting elements are all located on
the second straight line.

Specifically, the second straight line is parallel to the
column direction.

In an exemplary embodiment of the present disclosure,
the center of the orthographic projection on the base sub-
strate of each of the first main electrode portions coincides
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with the center of the orthographic projection on the base
substrate of the corresponding first pixel opening.

The center of the orthographic projection on the base
substrate of each of the second main electrode portions
coincides with the center of the orthographic projection on
the base substrate of the corresponding second pixel open-
ing.

In an exemplary embodiment of the present disclosure,
the gap between the contour line of each of the first main
electrode portions and the contour line of the first pixel
opening corresponding thereto is from 1 pm to 5 um. The
gap between the contour line of each of the second main
electrode portions and the contour line of the second pixel
opening corresponding thereto is from 1 um to 5 um.

In an exemplary embodiment of the present disclosure,
the first connection portions of at least two of the first light
emitting elements with the same light emitting color have
different length directions.

In an exemplary embodiment of the present disclosure,
the gap between the first main electrode portion and the first
via structure connected thereto through the first connection
portion is the first gap, and the first gaps in at least two of
the first light emitting elements with the same light emitting
color are different.

In an exemplary embodiment of the present disclosure,
the value of the first gap is from 0 to 10 um.

In an exemplary embodiment of the present disclosure,
each of the first pixel circuits is electrically connected to the
first pixel electrode of a respective one of the first light
emitting elements through a conductive wire.

Each of the second pixel circuits is electrically connected
to the first pixel electrode of a respective one of the second
light emitting elements.

In an exemplary embodiment of the present disclosure,
the conductive wire is located on a side of the first pixel
electrode close to the base substrate.

In an exemplary embodiment of the present disclosure,
materials of the first pixel electrode and the conductive wire
include indium zinc oxide or indium tin oxide.

Another aspect of the present disclosure provides a dis-
play device, which includes the display panel described in
any one of the above embodiments and a photosensitive
sensor arranged on the backlight side of the display panel,
wherein the orthographic projection on the base substrate of
the photosensitive sensor is located in the first display
sub-area.

It should be understood that the above general description
and the following detailed description are only exemplary
and explanatory, and cannot limit the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings herein are incorporated into the specifica-
tion and constitute a part of the specification, show embodi-
ments in accordance with the present disclosure, and are
used together with the specification to explain the principle
of the present disclosure. Obviously, the drawings in the
following description are only some embodiments of the
present disclosure. For those of ordinary skill in the art, other
drawings can be obtained based on these drawings without
creative work.

FIG. 1 shows a schematic structural diagram of a base
substrate according to an embodiment of the present disclo-
sure;

FIG. 2 shows a schematic structural diagram of a display
panel according to an embodiment of the present disclosure;
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FIG. 3 shows a schematic diagram of a partial structure of
a display panel according to another embodiment of the
present disclosure;

FIG. 4 shows a schematic diagram of a partial structure of
a display panel according to yet another embodiment of the
present disclosure;

FIG. 5 shows a schematic diagram of a partial structure of
a display panel according to still another embodiment of the
present disclosure;

FIG. 6 shows a schematic cross-sectional view of a part
of'a display panel according to an embodiment of the present
disclosure;

FIG. 7 shows a schematic cross-sectional view of another
part of a display panel according to an embodiment of the
present disclosure;

FIG. 8 shows a schematic cross-sectional view of yet
another part of a display panel according to an embodiment
of the present disclosure;

FIG. 9 shows a schematic arrangement diagram of the first
pixel electrodes in the first light emitting elements in the first
display sub-area of the display panel according to an
embodiment of the present disclosure;

FIG. 10 shows a schematic diagram of the positional
relationship between the first pixel electrode and the first
pixel opening, the first via structure and the conductive wire
according to another embodiment of the present disclosure;

FIG. 11 shows a schematic diagram of the positional
relationship between the first pixel electrode and the second
pixel opening and the second via structure in each of the
second light emitting elements in the second display sub-
area of the display panel according to an embodiment of the
present disclosure;

FIG. 12 shows a schematic arrangement diagram of the
first main electrode portion of the first pixel electrode in each
of the first light emitting elements in the first display
sub-area of the display panel according to a first embodi-
ment of the present disclosure;

FIG. 13 shows a schematic arrangement diagram of the
first main electrode portion of the first pixel electrode in each
of the first light emitting elements in the first display
sub-area of the display panel according to a second embodi-
ment of the present disclosure;

FIG. 14 shows a schematic arrangement diagram of the
first pixel electrode in each of the first light emitting ele-
ments in the first display sub-area of the display panel
according to a third embodiment of the present disclosure;

FIG. 15 shows a schematic arrangement diagram of the
first pixel electrode in each of the first light emitting ele-
ments in the first display sub-area of the display panel
according to a fourth embodiment of the present disclosure;

FIG. 16 shows a schematic arrangement diagram of the
first pixel electrode in each of the first light emitting ele-
ments in the first display sub-area of the display panel
according to a fifth embodiment of the present disclosure;

FIG. 17 shows an equivalent circuit diagram of a 7T1C
pixel circuit;

FIG. 18 shows a structural layout of a 7T1C pixel circuit;

FIG. 19 shows a simulation result diagram of a point light
source diffraction effect with a regular arrangement of the
first pixel electrodes in the first display sub-area according
to the related art;

FIG. 20 shows a simulation result diagram of a point light
source diffraction effect with irregular arrangement of the
first pixel electrodes in the first display sub-area according
to an embodiment of the present disclosure;

FIG. 21 is a diagram showing the diffraction encircled
energy obtained based on FIG. 19 and FIG. 20; and
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6

FIG. 22 shows a schematic structural diagram of a display
device according to an embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

In order to make the objectives, technical solutions, and
advantages of the present disclosure clearer, embodiments of
the present disclosure will be described in detail below with
reference to the accompanying drawings. Note that the
embodiments can be implemented in a number of different
forms. A person of ordinary skill in the technical field can
easily understand the fact that the method and content can be
transformed into various forms without departing from the
purpose and scope of the present disclosure. Therefore, the
present disclosure should not be interpreted as being limited
to the content described in the following embodiments. In
the case of no conflict, the embodiments in the present
disclosure and the features in the embodiments can be
combined with each other arbitrarily.

With the development of display technology, the existing
design of notch screen or water drop screen gradually cannot
meet the user’s demand for a high screen-to-body ratio of the
display panel, and thus a series of display panels with light
transmitting display areas have emerged as the times require.
In this type of display panel, hardware such as photosensi-
tive sensors (such as a camera) can be installed in the light
transmitting display area. Because there is no need to punch
holes, a true full screen is possible under the premise of
ensuring the practicability of the display panel.

Embodiments of the present disclosure provide a display
panel, which can reduce the diffraction interference of the
light transmitting display area on the premise that the light
emitting elements in the light transmitting display area are
reliably driven and the light transmittance of the light
transmitting display area is relatively good. Thus, the image
quality of the product can be improved.

The reference numerals used in the figures is as follows:
1. display panel; 10, base substrate; 11. first light emitting
element; 110, first pixel electrode; 1101, first main electrode
portion; 1102, first connection portion; 111, first organic
light emitting layer; 112, first common electrode; 12, first
pixel circuit; 13, conductive wire; 130, first conductive wire;
131, second conductive wire; 132, third conductive wire; 14,
second light emitting element; 140, second pixel electrode;
1401, second main electrode portion; 1402, second connec-
tion portion; 141, second organic light emitting layer; 142,
second common electrode; 15, second pixel circuit; 16, pixel
definition layer; 160, first pixel opening; 161, second pixel
opening; 17, insulating stack; 180, first transfer electrode;
181, second transfer electrode; 2. photosensitive sensor; and
3. integrated circuit.

As shown in FIGS. 1 and 2, the display panel 1 may
include a base substrate 10, a plurality of first light emitting
elements 11, and a plurality of first pixel circuits 12.

As shown in FIG. 1, the base substrate 10 may have a
display area A and a non-display area C surrounding the
display area A. The display area A may include a first display
sub-area Al and a second display sub-area A2. The second
display sub-area A2 may at least partially surround the first
display sub-area Al. For example, the first display sub-area
Al shown in FIG. 1 is located at the top middle position of
the display area A of the base substrate 10, and the top side
of the first display sub-area Al is contiguous to the non-
display area C. The second display sub-area A2 surrounds
the remaining three sides of the rectangular first display
sub-area Al except for the top side.
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It should be noted that the first display sub-area A1 may
not be located at the top middle position of the display area
A, or may be located at other positions. For example, the first
display sub-area A1 may be located at the upper left corner,
the upper right corner, or the middle position of the display
area A. That is, the second display sub-area A2 is not limited
to surrounding the remaining three sides of the rectangular
first display sub-area Al except for the top side, and may
also surround two sides or four sides of the rectangular first
display sub-area Al. In addition, the shape of the first
display sub-area A1l is not limited to the rectangle shown in
FIG. 1, but may also be a circle, an ellipse, etc., depending
on the specific situations.

With reference to FIGS. 1 and 2, a plurality of first light
emitting elements 11 are formed on the base substrate 10 and
located in the first display sub-area A1, and a plurality of first
pixel circuits 12 are formed on the base substrate 10 and
located in the non-display area C. But the present disclosure
is not limited to this, and the plurality of first pixel circuits
12 may also be located in the second display sub-area A2.
Alternatively, a part of the plurality of first pixel circuits 12
is located in the non-display area C, and the other part is
located in the second display sub-area A2.

The first pixel circuits 12 can be electrically connected to
the first light emitting elements 11 through the conductive
wire 13, so as to provide a driving signal for the connected
first light emitting elements 11 to drive the first light emitting
elements 11 to emit light. For example, the number of the
first pixel circuits 12 can be equal to the number of the first
light emitting elements 11, and each first pixel circuit 12 can
be electrically connected to a respective first light emitting
element 11 through a conductive wire 13. But the present
disclosure is not limited to this, and the number of the first
pixel circuits 12 may not be equal to the number of the first
light emitting elements 11. For example, a plurality of first
pixel circuits 12 are electrically connected to a single first
light emitting element 11, or a single first pixel circuit 12 is
electrically connected to a plurality of first light emitting
elements 11.

It should be noted that when the plurality of first pixel
circuits 12 are located in the non-display area C, they need
to be located in an area of the non-display area C close to the
first display sub-area Al. For example, as shown in FIG. 2,
the first display sub-area A1 is located at the top center of the
display area A. At this time, the area where the plurality of
first pixel circuits 12 is located is positioned at the top center
of the non-display area C.

Based on the foregoing, the first pixel circuits 12 and the
first light emitting elements 11 are located in different areas
of the base substrate 10. Therefore, there is no overlap
between the orthographic projection of the first pixel circuits
12 on the base substrate 10 and the orthographic projection
of the first light emitting elements 11 on the base substrate.

With reference to FIG. 2 and FIG. 3, the display panel 1
according to an embodiment of the present disclosure may
further include a plurality of second light emitting elements
14 and a plurality of second pixel circuits 15. The plurality
of second light emitting elements 14 are formed on the base
substrate 10 and are located in the second display sub-area
A2. The plurality of second pixel circuits 15 are formed on
the base substrate 10 and are also located in the second
display sub-area A2. The second pixel circuits 15 can be
electrically connected to the second light emitting elements
14, so as to provide a driving signal for the connected second
light emitting elements 14 to drive the second light emitting
elements 14 to emit light. For example, the number of the
second pixel circuits 15 and the number of the second light
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emitting elements 14 may be equal, and each second pixel
circuit 15 may be electrically connected to a respective
second light emitting element 14, but it is not limited to this.
The number of the second pixel circuits 15 may also be
different from the number of the second light emitting
elements 14. For example, multiple second pixel circuits 15
are electrically connected to a single second light emitting
element 14, or a single second pixel circuit 15 is electrically
connected to multiple second light emitting elements. 14.

Taking each second pixel circuit 15 being electrically
connected to a respective second light emitting element 14
as an example, according to an embodiment of the present
disclosure, the orthographic projection on the base substrate
10 of the second pixel circuits 15 can at least partially
overlap with the orthographic projection on the base sub-
strate 10 of the second light emitting elements 14 electrically
connected thereto, as shown in FIG. 3.

It should be noted that the first light emitting elements 11
and the second light emitting elements 14 mentioned in
embodiments of the present disclosure are transparent struc-
tures, and the first pixel circuits 12 and the second pixel
circuits 15 are non-transparent structures.

Based on the aforementioned structures, in an embodi-
ment of the present disclosure, the second display sub-area
A2 can be set as a non-transmissive display area, and the first
display sub-area Al can be set as a translucent display area.
That is, the second display sub-area A2 described in embodi-
ments of the present disclosure is not light-transmissive, and
the first display sub-area Al is light-transmissive. In this
way, there is no need to drill holes on the display panel 1,
and the required hardware structures such as the photosen-
sitive sensor can be directly arranged in the first display
sub-area A1, which lays a solid foundation for the realization
of'a full screen. In addition, since only the first light emitting
elements 11 are included in the first display sub-area A1, and
no pixel circuit is included, it can be also ensured that the
light transmittance of the first display sub-area Al is better.

It should be noted that since the conductive wire 13 needs
to electrically connect the first light emitting elements 11
located in the first display sub-area Al with the first pixel
circuits 12 located in other areas (i.e., the non-display area
C), as shown in FIG. 2 and FIG. 3, at least part of the
conductive wire 13 needs to be located in the first display
sub-area Al. In order to increase the light transmittance of
the first display sub-area A1, the conductive wire 13 may be
a transparent structure. For example, the conductive wire 13
can be made of conductive materials such as indium tin
oxide (ITO) or indium zinc oxide (IZO), so as to ensure its
conductivity while increasing its light transmittance. But it
is not limited to this, and the conductive wire 13 can also be
made of other conductive materials.

The number of stacked layers in the conductive wire 13
can be flexibly adjusted according to the size of the first
display sub-area Al. It can be a multilayer or a single layer.
For example, according to an embodiment of the present
disclosure, the conductive wire 13 may include three layers,
namely, the first conductive wire 130, the second conductive
wire 131, and the third conductive wire 132 located in
different layers. Among the plurality of first light emitting
elements 11, some can be electrically connected to the first
pixel circuits 12 through the first conductive line 130, some
can be electrically connected to the first pixel circuits 12
through the second conductive line 131, and some can be
electrically connected to the first pixel circuits through the
third conductive line 132, as shown in FIG. 4 and FIG. 7.

In an embodiment of the present disclosure, the plurality
of first light emitting elements 11 in the aforementioned first
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display sub-area Al have multiple different light emitting
colors. As shown in FIG. 5, the plurality of first light
emitting elements 11 may include multiple red light emitting
elements R, multiple green light emitting elements G, and
multiple blue light emitting elements B, wherein the number
of the red light emitting elements R is equal to the number
of the blue light emitting elements B, and the number of the
green light emitting elements G is twice the number of the
red light emitting elements R. That is, in the first display
sub-area Al, each pixel unit can be composed of one red
light emitting element R, one blue light emitting element B,
and two green light emitting elements G. In the same way,
the plurality of second light emitting elements 14 in the
second display sub-area A2 may also have a plurality of
different light emitting colors. As shown in FIG. 5, the
plurality of second light emitting elements 14 may include
a plurality of red light emitting elements R, a plurality of
green light emitting elements G, and a plurality of blue light
emitting elements B, wherein the number of the red light
emitting elements R is equal to the number of the blue light
emitting elements B, and the number of the green light
emitting elements G is twice the number of the red light
emitting elements R. That is to say, in the second display
sub-area A2, each pixel unit can be composed of one red
light emitting element R, one blue light emitting element B,
and two green light emitting elements G.

It should be understood that in the first display sub-area
A1 and the second display sub-area A2, each pixel unit may
be composed of one red light emitting element R, one blue
light emitting element B, and one green light emitting
element G. Alternatively, the pixel unit may also include
light emitting elements of other colors, depending on the
specific circumstances.

In an embodiment of the present disclosure, each first
light emitting element 11 may include a first pixel electrode
110, and the first pixel electrode 110 is electrically connected
to the first pixel circuit 12 through a conductive wire 13, so
as to realize the electrical connection between the first light
emitting element 11 and the first pixel circuit 12. For
example, as shown in FIG. 6, the conductive wire 13 can be
electrically connected with the drain of the transistor (for
example, the second light emitting control transistor T5) in
the first pixel circuit 12 through the first transfer electrode
180 located in the non-display area C. But the present
disclosure is not limited to this. The conductive wire 13 can
also be directly electrically connected to the drain of the
transistor in the first pixel circuit 12. It should be noted that
the first transfer electrode 180 can be made of metal mate-
rial, which can be the same material as the drain of the
transistor.

In addition, as shown in FIG. 6, the first light emitting
element 11 may further include a first organic light emitting
layer 111 and a first common electrode 112. The first
common electrode 112 is located on the side of the first pixel
electrode 110 away from the base substrate 10. The first
organic light emitting layer 111 is located between the first
common electrode 112 and the first pixel electrode 110. For
example, the first light emitting element 11 is an Organic
Electroluminescent Display (OELD) or organic light emit-
ting semiconductor device.

It should be noted that the aforementioned conductive
wire 13 may include three layers, namely, the first conduc-
tive wire 130, the second conductive wire 131, and the third
conductive wire 132. As shown in FIG. 4, FIG. 6 and FIG.
7, in the first display sub-area Al, part of the first pixel
electrodes 110 is electrically connected to the first pixel
circuits 12 through the first conductive wire 130, part of the
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first pixel electrodes 110 is electrically connected to the first
pixel circuits 12 through the second conductive wire 131,
and part of the first pixel electrodes 110 is electrically
connected to the first pixel circuits 12 through the third
conductive wire 132.

Each second light emitting element 14 may include a
second pixel electrode 140, and the second pixel electrode
140 is electrically connected to the second pixel circuit 15,
so as to realize the electrical connection between the second
light emitting element 14 and the second pixel circuit 15. For
example, as shown in FIG. 3 and FIG. 8, the second pixel
electrode 140 can be electrically connected to the drain of
the transistor (for example, the second light emitting control
transistor T5) in the second pixel circuit 15 through the
second transfer electrode 181 located in the second display
sub-area A2. But the present disclosure is not limited to this.
The second pixel electrode 140 can also be directly electri-
cally connected to the drain of the transistor in the first pixel
circuit 12. It should be noted that the second transfer
electrode 181 can be made of metal material, which can be
the same material as the drain of the transistor.

In addition, as shown in FIG. 8, the second light emitting
element 14 may further include a second organic light
emitting layer 141 and a second common electrode 142. The
second common electrode 142 is located on the side of the
second pixel electrode 140 away from the base substrate 10.
The second organic light emitting layer 141 is located
between the second common electrode 142 and the second
pixel electrode 140. For example, the second light emitting
element 14 is an OELD device.

It should be understood that the first light emitting ele-
ment 11 mentioned in embodiments of the present disclosure
only includes one first pixel electrode 110, and the second
light emitting element 14 only includes one second pixel
electrode 140.

It should be noted that the display panel 1 according to an
embodiment of the present disclosure may further include an
insulating stack 17 located in the first display sub-area A1,
the second display sub-area A2, and the non-display region
C, as shown in FIGS. 6 to 8. The insulating stack 17 may
include multiple inorganic insulating layers (for example,
gate insulating layer, interlayer dielectric layer, passivation
layer, etc.) and multiple organic insulating layers (for
example, multilayer planarization layer). The organic insu-
lating layers may also be only one layer, depending on the
specific situations.

The display panel 1 according to an embodiment of the
present disclosure may further include a pixel definition
layer 16, as shown in FIGS. 6 to 8. The pixel definition layer
16 is formed on the base substrate 10 and is located in the
first display sub-area A1 and the second display sub-area Al.
The pixel definition layer 16 has a plurality of first pixel
openings 160 located in the first display sub-areca Al and a
plurality of second pixel openings 161 located in the second
display area A. Each first pixel opening 160 is arranged
corresponding to a respective first light emitting element 11.
That is, the orthographic projection of each first pixel
opening 160 on the base substrate 10 is located within the
orthographic projection of the first pixel electrode 110 of the
respective first light emitting element 11 on the base sub-
strate 10, so as to expose a part of the first pixel electrode
110. Each second pixel opening 161 is arranged correspond-
ing to a respective second light emitting element 14. That is,
the orthographic projection of each second pixel opening
161 on the base substrate 10 is located within the ortho-
graphic projection on the base substrate 10 of the second
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pixel electrode 140 of the respective second light emitting
element 14, so as to expose a part of the second pixel
electrode 140.

It should be noted that the aforementioned first organic
light emitting layer 111 can be located in the first pixel
opening 160 by inkjet printing (IJP) or evaporation, and the
second organic light emitting layer 141 can also be formed
in the second pixel opening 161 by inkjet printing or
evaporation. It should also be noted that the aforementioned
light emitting elements with different light emitting colors
refer to different light emitting colors of the organic light
emitting layers.

In an embodiment of the present disclosure, as shown in
FIG. 7, there are gaps between the first pixel electrodes 110
of adjacent first light emitting elements 11, so as to ensure
that each first light emitting element 11 is independently
driven by a first pixel circuit 12. But the first common
electrode 112 of each first light emitting element 11 is
integrally connected to form a whole film layer. Similarly,
there are gaps between the second pixel electrodes 140 of
adjacent second light emitting elements 14, so as to ensure
that each second light emitting element 14 is independently
driven by a second pixel circuit 15. But the second common
electrode 142 of each second light emitting element 14 is
integrally connected to form a whole film layer.

It should be noted that there is also a gap between the first
pixel electrode 110 and the second pixel electrode 140, so as
to ensure that the first light emitting element 11 and the
second light emitting element 14 are driven independently of
each other. The first common electrode 112 and the second
common electrode 142 may be integrally connected to form
an entire common electrode film layer and cover the pixel
definition layer 16.

The first pixel electrode 110 and the first common elec-
trode 112 can both have transparent structures. The first
pixel electrode 110 and the first common electrode 112 can
include ITO or IZO material. But the present disclosure is
not limited to this, and they can also include or be other
materials. The second pixel electrode 140 and the second
common electrode 142 may also be transparent structures.
The second pixel electrode 140 and the second common
electrode 142 may include ITO or 1ZO material. But the
present disclosure is not limited thereto, and they may also
include or be other materials.

In an embodiment of the present disclosure, as shown in
FIG. 9, the gaps around the first pixel electrodes 110 in at
least two first light emitting elements 11 with the same light
emitting color in the first display sub-area A1 have different
patterns. In some embodiments, the gaps around the first
pixel electrodes 110 all have different patterns. That is, the
gaps around the first pixel electrodes 110 of the first light
emitting elements 11 with the same light emitting color are
all different, and the gaps around the first pixel electrodes
110 of the first light emitting elements 11 with different light
emitting colors also have different patterns. In this design,
the first pixel electrodes 110 in the first display sub-area Al
are configured in an irregular design or arrangement, so that
the diffraction directions of light passing through each first
pixel electrode 110 and the gap around it are different, and
the light diffraction in different directions are superposed
over each other for cancelling, which can reduce the dif-
fraction interference. When the photosensitive sensor such
as the camera is placed in the second display sub-area A2,
the image quality can be improved.

It should be noted that in the present disclosure, any pixel
electrode (the first pixel electrode 110) is used as the target
electrode, and the pixel electrodes adjacent to and around the
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target electrode are called auxiliary electrodes. Among the
auxiliary electrodes, the point closest to the center of the
target electrode is called the target point. As shown in FIG.
9, the contour line formed by successively connecting the
target points of each auxiliary electrode is the target contour
line L1, and the pattern enclosed by the target contour line
L1 and the outer contour line 1.2 of the target electrode is the
gap pattern. It should also be noted that the two pixel
electrodes being adjacent to each other means that there are
no other pixel electrodes in the area between the two pixel
electrodes.

FIG. 19 shows a simulation result diagram of the point
light source diffraction effect with a regular arrangement of
the first pixel electrodes in the first display sub-area Al
according to the related art. It should be noted that the
regular arrangement of the first pixel electrodes in the first
display sub-area Al as mentioned here means that the gaps
around the first pixel electrodes 110 in the first light emitting
elements 11 with the same light emitting color in the first
display sub-area Al have the same patterns. In this case, the
diffraction formed by the first pixel electrode 110 with the
same pattern of gaps around it is superposed over each other,
and the diffraction interference is greatly enhanced. FIG. 20
shows a simulation result diagram of a point light source
diffraction effect with an irregular arrangement of the first
pixel electrodes in the first display sub-area Al according to
an embodiment of the present disclosure. Comparing the
simulation results of FIG. 19 and FIG. 20, the results show
that, as different from the regular arrangement of the first
pixel electrodes in the first display sub-area Al, the irregular
arrangement of the first pixel electrodes in the first display
sub-area Al presents a disappeared fine diffraction, which
improving the diffraction interference.

FIG. 21 is a diagram showing the diffraction encircled
energy obtained based on FIG. 19 and FIG. 20. The hori-
zontal axis represents the distance from the point light
source, and the vertical axis represents the concentration of
diffraction energy within a certain radius from the point light
source as the origin. The higher the concentration, the
weaker the diffraction interference. The dotted line in FIG.
21 represents the diffraction encircled energy with the regu-
lar arrangement of the first pixel electrodes 110 in the first
display sub-area Al. The solid line in FIG. 21 represents the
diffraction encircled energy with the irregular arrangement
of the first pixel electrodes 110 in the first display sub-area
Al. FIG. 21 also shows that the irregular arrangement of the
first pixel electrode 110 has an effect of improving diffrac-
tion interference.

For example, as shown in FIG. 10, in an embodiment of
the present disclosure, the first pixel electrode 110 may
include a first main electrode portion 1101 and a first
connection portion 1102 arranged in the same layer and
connected to each other. That is, the first main electrode
portion 1101 and the first connection portion 1102 may be
integrally processed. It should be noted that in an embodi-
ment of the present disclosure, the first pixel electrode 110
may only include one first main electrode portion 1101 and
one first connection portion 1102.

As shown in FIG. 10, the orthographic projection on the
base substrate 10 of each of the aforementioned first pixel
openings 160 can be located within the orthographic pro-
jection on the base substrate 10 of the first main electrode
portion 1101 of the respective first pixel electrode 110.
Optionally, the gap between the contour line of the first main
electrode portion 1101 of each first pixel electrode 110 and
the contour line of the corresponding first pixel opening 160
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may be from 1 pm to 5 pm, for example being 1 um, 2 pm,
3 um, 4 um, 5 pm, and so on.

In addition, the center of the orthographic projection on
the base substrate 10 of each first main electrode portion
1101 coincides with the center of the orthographic projection
on the base substrate 10 of the corresponding first pixel
opening 160. But the present disclosure is not limited to this,
and the above two centers may not coincide with each other,
according to the actual situations.

The first connection portion 1102 of at least part of the
first pixel electrodes 110 can be electrically connected to the
conductive line 13 through the first via structure H1 located
in the first display sub-area Al, as shown in FIG. 10. It
should be noted that the orthographic projection of the first
via structure H1 on the base substrate 10 does not coincide
with the orthographic projection of the first main electrode
portion 1101 on the base substrate 10, so as to avoid the
influence of the first via structure H1 on the light emitting
effect.

For example, the first connection portion 1102 of each
first pixel electrode 110 is electrically connected to the
conductive wire 13 through a respective first via structure
H1. But the present disclosure not limited to this. If the first
pixel electrode 110 is adjacent to the first pixel circuit 12
electrically connected thereto, and is provided on the same
layer with the conductive wire 13 electrically connected
thereto, the electrical connection may not be achieved
through the first via structure H1, depending on the specific
situations. It should be noted that the conductive wire 13
may be located on the side of the first pixel electrode 110
close to the array substrate 10.

In an embodiment of the present disclosure, the gaps
around the second pixel electrode 140s of at least part of the
second light emitting elements 14 have the same patterns.
For example, as shown in FIG. 11, the gaps around the
second pixel electrodes 140 in the second light emitting
elements 14 with the same light emitting color may have the
same pattern, and the gaps around the second pixel elec-
trodes 140 in the second light emitting elements 14 with
different light emitting colors may have different patterns.
That is, the second pixel electrodes 140 in the second display
sub-area A2 may be designed or arranged regularly. In this
way, while ensuring the display effect, the design difficulty
can also be reduced.

In order to realize that the gaps around the second pixel
electrodes 140 in the second light emitting elements 14 with
the same light emitting color have the same pattern, and that
the gaps around the second pixel electrodes 140 in the
second light emitting elements 14 with different light emit-
ting colors have different patterns, according to an embodi-
ment of the present disclosure, the patterns of the second
pixel electrodes 140 of the second light emitting elements 14
with the same light emitting color are the same, the distri-
butions of other second light emitting elements 14 around
the second light emitting elements 14 with the same light
emitting color (including the type and number of light
emitting elements, and the pitch) are the same, and the
patterns of the second pixel electrodes 140 of the second
light emitting elements 14 with different light emitting
colors are different.

It should be noted that the second pixel electrode 140 in
the second display sub-area A2 according to an embodiment
of the present disclosure is not limited to the regular design
or arrangement mentioned above, and may also be irregu-
larly designed or arranged. That is, the gaps around the
second pixel electrodes 140 in the second light emitting
element 14, whether having the same light emitting color or
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different light emitting colors, have all different patterns
depending on the specific situation. In addition, the gaps
around the second pixel electrodes 140 in the second light
emitting elements 14, whether having the same light emit-
ting color or different light emitting colors, may also have
the same pattern.

For example, as shown in FIG. 11, the second pixel
electrode 140 according to an embodiment of the present
disclosure may include a second main electrode portion
1401 and a second connection portion 1402 arranged in the
same layer and connected to each other. Namely, the second
main electrode portion 1401 and the second connection
portion 1402 may be integrally processed. It should be noted
that the second pixel electrode 140 according to an embodi-
ment of the present disclosure may only include one second
main electrode portion 1401 and one second connection
portion 1402.

As shown in FIG. 11, the orthographic projection on the
base substrate 10 of each of the aforementioned second pixel
openings 161 may be located within the orthographic pro-
jection on the base substrate 10 of the second main electrode
portion 1401 of a respective second pixel electrode 140. The
gap between the contour line of the second main electrode
portion 1401 of the second pixel electrode 140 and the
contour line of the second pixel opening 161 corresponding
thereto is from 1 um to 5 um, for example being 1 um, 2 um,
3 pum, 4 um, 5 pm, etc.

Optionally, as shown in FIG. 11, the shape of the second
main electrode portion 1401 of each second pixel electrode
140 is the same as the shape of the second pixel opening 161
corresponding thereto. In addition, the center of the ortho-
graphic projection on the base substrate 10 of the second
main electrode portion 1401 of each second pixel electrode
140 coincides with the center of the orthographic projection
on the base substrate 10 of the second pixel opening 161
corresponding thereto.

As shown in FIG. 1, the second connection portion 1402
of each second pixel electrode 140 can be electrically
connected to the second pixel circuit 15 through the second
via structure H2 located in the second display sub-area A2.
It should be noted that the second pixel circuit 15 may be
located on the side of the second pixel electrode 140 close
to the array substrate 10. In addition, the orthographic
projection on the base substrate 10 of the second via
structure H2 does not coincide with the orthographic pro-
jection on the base substrate 10 of the second main electrode
portion 1401, so as to avoid the influence of the second via
structure H2 on the light emitting effect. Optionally, the gap
between the second main electrode portion 1401 of the
second pixel electrode 140 in the second light emitting
element 14 and the second via structure H2 connected
thereto is a second gap, and the value of the second gap can
be from 0 to 10 pum, such as being 0, 2 um, 4 pm, 6 um, 8
um, 10 um and so on.

It should be noted that the patterns of the second pixel
electrodes 140 in the second light emitting elements 14 with
the same light emitting color are the same. That is, in the
second light emitting elements 14 with the same light
emitting color, for the second pixel electrodes 140, the
second main electrode portions 1401 have the same shape
and area, the second connection portions 1402 have the same
shape and area, and the relative positions between the
second main electrode portions 1401 and the second con-
nection portions 1402 are all the same.

In the present disclosure, unless otherwise specified, the
term “in the same layer” used means that two layers,
components, members, elements, or parts can be formed by
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the same patterning process, and the two layers, compo-
nents, members, elements, or parts are generally formed of
the same material.

In the present disclosure, unless otherwise specified, the
expression “patterning process” generally includes the steps
of photoresist coating, exposure, development, etching, and
photoresist stripping. The expression “one-time patterning
process” means a process of forming patterned layers, parts,
components, etc., using a single mask.

In order to realize the irregular design or arrangement of
the first pixel electrodes 110 in the first display sub-area Al,
embodiments of the present disclosure can be implemented
by adjusting the patterns of the first pixel electrodes 110.
Based on the aforementioned first pixel electrode 110
including the first main electrode portion 1101 and the first
connecting portion 1102, and in order to realize the irregular
design or arrangement of the first pixel electrodes 110 in the
first display sub-area Al by adjusting the pattern of each first
pixel electrode 110, in an embodiment of the present dis-
closure, the patterns of the first main electrode portions 1101
of' the first pixel electrodes 110 are set different, so that each
first pixel electrode 110 is irregularly designed or arranged.
Alternatively, the patterns of the first connection portions
1102 of the first pixel electrodes 110 are set different, so that
the first pixel electrodes 110 are irregularly designed or
arranged. Alternatively, the patterns of the first connection
portions 1102 of the first pixel electrodes 110 are all set
different, and the patterns of the first main electrode portions
1101 of the first pixel electrodes 110 are all set different, so
that the first pixel electrodes 110 are irregularly designed or
arranged.

It should be noted that the parameters involved in the
patterns mentioned according to embodiments of the present
disclosure may specifically include two aspects, namely,
area and shape. That is, in order to make the patterns of the
first main electrode portions 1101 of the first pixel electrodes
110 different, the areas and/or shapes of the first main
electrode portions 1101 can be adjusted. Similarly, in order
to make the patterns of the first connection portions 1102 of
the first pixel electrodes 110 to be all different, the areas
and/or shapes of the first connection portions 1102 can be
adjusted.

Specifically, by adjusting the pattern of each first pixel
electrode 110, the scheme of achieving irregular design or
arrangement of each first pixel electrode 110 can be as
follows.

Implementation One

The patterns of the first main electrode portions 1101 of
the first pixel electrodes 110 are all different. Alternatively,
the area of the first main electrode portion 1101 of each first
pixel electrode 110 is different. That is, the areas of the first
main electrode portions 1101 of the first pixel electrodes 110
in the first light emitting elements 11 having the same light
emitting color are all different, and the areas of the first main
electrode portions 1101 of the first pixel electrodes 110 in the
first light emitting elements 11 having different light emit-
ting colors are also different.

In an embodiment, the first main electrode portions 1101
of the first pixel electrodes 110 in the first light emitting
elements 11 with the same light emitting color may have the
same shape; and the first main electrode portions 1101 of the
first pixel electrodes 110 in the first light emitting elements
11 with different light emitting colors may have the same
shape or different shapes. For example, as shown in FIG. 12,
the shape of the first main electrode portion 1101 of the first
pixel electrode 110 in the red light emitting element R may
be a hexagon, the shape of the first main electrode portion
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1101 of the first pixel electrode 110 in the blue light emitting
element B can also be a hexagon, and the shape of the first
main electrode portion 1101 of the first pixel electrode 110
in the green light emitting element G can be a pentagon. But
the present disclosure is not limited to this. Alternatively, the
shape of the first main electrode portion 1101 of the first
pixel electrode 110 in the red light emitting element R may
be an ellipse, the shape of the first main electrode portion
1101 of the first pixel electrode 110 in the blue light emitting
element B may be circle, and the shape of the first main
electrode portion 1101 of the first pixel electrode 110 in the
green light emitting element G may also be a circle or the
like.

That is, under the condition that the areas and sizes of the
first main electrode portions 1101 of the first pixel electrodes
110 are all different, the shapes of the first main electrode
portions 1101 of the first pixel electrodes 110 may be the
same or different. This helps to ensure that the first pixel
electrodes 110 are irregularly designed or arranged.

Optionally, in an embodiment, as shown in FIG. 12, the
shape of the first main electrode portion 1101 of the first
pixel electrode 110 is the same as the shape of the first pixel
opening 160 corresponding thereto. In the first light emitting
element 11 and the second light emitting element 14 with the
same light emitting color, the shape of the first main elec-
trode portion 1101 of the first pixel electrode 110 in the first
light emitting element 11 is the same as that of the second
main electrode portion 1401 of the second pixel electrode
140 in the second light emitting element 14. Further, the
ratio of the area of the first main electrode portion 1101 of
the first pixel electrode 110 in the first light emitting element
11 to the area of the second main electrode 1401 of the
second pixel electrode 140 in the second light emitting
element is from 0.9 to 1.1, such as being 0.9, 0.95, 1.0, 1.05,
1.1, etc. This design helps to ensure that there is a relatively
small difference among the light emitting effects of the light
emitting elements having the same light emitting color in the
first display sub-area Al and the second display sub-area A2
present, so that the display effect of the entire display area
A can be ensured.

For example, in conjunction with FIG. 11 and FIG. 12, it
can be seen that the shape of the first main electrode portion
1101 of the first pixel electrode 110 in the red light emitting
element R located in the first display sub-area Al is a
hexagon, and its area is the first area. The shape of the
second main electrode portion 1401 of the second pixel
electrode 140 in the red light emitting element R located in
the second display sub-area A2 is also a hexagon, and its
area is the second area. The ratio of the first area to the
second area is from 0.9 to 1.1. The shape of the first main
electrode portion 1101 of the first pixel electrode 110 in the
blue light emitting element B located in the first display
sub-area Al is a hexagon, and its area is the third area. The
shape of the second main electrode portion 1401 of the
second pixel electrode 140 in the blue light emitting element
B located in the second display sub-area A2 is also a
hexagon, and its area is the fourth area. The ratio of the third
area to the fourth area is from 0.9 to 1.1. The shape of the
first main electrode portion 1101 of the first pixel electrode
110 in the green light emitting element G located in the first
display sub-area Al is a pentagon, and its area is the fifth
area. The shape of the second main electrode portion 1401
of the second pixel electrode 140 in the green light emitting
element G located in the second display sub-area A2 is also
apentagon, and its area is the sixth area. The ratio of the fifth
area to the sixth area is from 0.9 to 1.1.
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That is, when having the same light emitting color, the
area of the first main electrode portion 1101 of the first pixel
electrode 110 in the first light emitting element 11 can be
expanded, reduced, or remain unchanged with relative to the
area of the second main electrode portion 1401 of the second
pixel electrode 140 in the second light emitting element.

In order to make the first main electrode portions 1101 of
the first pixel electrodes 110 in the first light emitting
elements 11 with the same light emitting color have different
areas, as compared with the area of the second main elec-
trode portion 1401 of the first pixel electrode 140 in the
second light emitting element 14 with the same color, the
area of the first main electrode portion 1101 of the first pixel
electrode 110 in each first light emitting element 11 can be
enlarged or reduced according to different proportions, or
partially enlarged according to different proportions while
partially reduced according to different proportions.

In addition, it should be understood that, in order to make
the first main electrode portions 1101 of the first pixel
electrodes 110 in the first light emitting elements 11 with the
same light emitting color have different areas, there may be
one only first light emitting element 11 in the first display
sub-area A1, the area of the first main electrode portion 1101
of the first pixel electrode 110 in which is the same as the
area of the second main electrode portion 1401 of the first
pixel electrode 140 in the second light emitting element 14
in the second display sub-area A2, while other first light
emitting element 11 in the first display sub-area Al are
enlarged or reduced according to different proportions.

It should be noted that the different ratios in the afore-
mentioned expansion or reduction according to different
proportions should all be within the aforementioned range
from 0.9 to 1.1.

Implementation Two

The main difference from the Implementation One is that
the shape of the first main electrode portion 1101 of the first
pixel electrode 110 is different from the shape of the first
pixel opening 160 corresponding thereto, and other condi-
tions can be the same as or different from the Implementa-
tion One, as long as it can be ensured that the patterns of the
first main electrode portions 1101 of the first pixel electrodes
110 are not the same, so that the first pixel electrodes 110 are
irregularly designed or arranged.

Optionally, in an embodiment, the shape of the first pixel
opening 160 is a polygon, and the shape of the first pixel
electrode 110 is an ellipse or a circle.

For example, as shown in FIG. 13, in the first display
sub-area Al, the shape of the first pixel opening 160
corresponding to the red light emitting element R may be a
hexagon, and the shape of the first main electrode portion
1101 of the first pixel electrode 110 in the red light emitting
element R may be an ellipse. The shape of the first pixel
opening 160 corresponding to the blue light emitting ele-
ment B may be a hexagon, and the shape of the first main
electrode portion 1101 of the first pixel electrode 110 in the
blue light emitting element B may be an ellipse. The shape
of the first pixel opening 160 corresponding to the green
light emitting element G may be a pentagon, and the shape
of the first main electrode portion 1101 of the first pixel
electrode 110 in the green light emitting element G may be
ellipse. The long axes of the elliptical first pixel electrodes
110 are different, and the short axes of the elliptical first
pixel electrodes 110 are also different.

It should be noted that the shape of the first pixel electrode
110 is not limited to the above-mentioned ellipse and circle,
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and can also be other shapes, as long as it can be ensured that
the first pixel electrodes 110 are irregularly designed or
arranged.

Implementation Three

The main difference from the Implementation Three is
that the patterns of the first main electrode portions 1101 of
the first pixel electrodes 110 in the first light emitting
elements 11 with the same light emitting color are the same.
That is, the shapes are the same and the areas are also the
same. The patterns of the first pixel electrodes 110 are
implemented in an embodiment by making the length direc-
tions of the first connection portions 1102 of the first pixel
electrodes 110 different in at least part of the first light
emitting elements 11 having the same light emitting color.
That is, by changing the positional relationship between the
first connection portion 1102 and the first main electrode
portion 1101 in the first pixel electrode 110, the overall
shape of the first pixel electrode 110 can be changed, so that
the patterns of the first pixel electrodes 110 are different.
Thus, the scheme in which the first pixel electrodes 110 are
irregularly designed or arranged can be achieved. It should
be noted that the remaining conditions can be the same as or
different from the Implementation One, as long as it can be
ensured that the patterns of the first pixel electrodes 110 are
not the same, so that the first pixel electrodes 110 are
irregularly designed or arranged.

In an embodiment, optionally, as shown in FIG. 14, the
length directions of the first connection portions 1102 of the
first pixel electrodes 110 in the first light emitting elements
11 with the same light emitting color are all different; and the
length directions of the first connection portions 1102 of the
first pixel electrodes 110 in the first light emitting elements
11 having different light emitting colors may be the same or
different, as long as it can be ensured that the first pixel
electrodes 110 are irregularly designed or arranged.

In an embodiment, optionally, the patterns (that is, the
shapes and the areas) of the first connection portions 1102 of
the first pixel electrodes 110 in the first light emitting
elements 11 with the same light emitting color are the same;
while the patterns (i.e., the shapes and the areas) of the first
connection portions 1102 of the first pixel electrodes 110 in
the light emitting elements 11 with the same light emitting
color may be the same or different, as long as it can be
ensured that the first pixel electrodes 110 are irregularly
designed or arranged.

Implementation Four

The main difference from the Implementation Three is
that the patterns (i.e., the shapes and the areas) of the first
connection portions 1102 of the first pixel electrodes 110 in
at least part of the first light emitting elements 11 with the
same light emitting color are different. It should be noted
that the remaining conditions may be the same as or different
from the Implementation Three, as long as it can be ensured
that the patterns of the first pixel electrodes 110 are different,
so that the first pixel electrodes 110 are irregularly designed
or arranged.

In an embodiment, optionally, the length directions of the
first connection portions 1102 of at least two of the first light
emitting elements 11 with the same light emitting color are
different. It should be noted that the length of the first
connection portion 1102 in the present disclosure is mainly
related to the gap between the first main electrode portion
1101 connected thereto and the first via structure, wherein
the gap between the first main electrode portion 1110 of the
first pixel electrode 110 in the first light emitting element 11
and the first via structure H1 connected thereto through the
first connection portion 1102 is the first gap. Therefore, in
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order to make the lengths of the first connection portions
1102 of the first pixel electrodes 110 in at least part of the
first light emitting elements 11 with the same light emitting
color to be different, the first gaps of at least two of the first
light emitting elements with the same light emitting color
can be different.

In an embodiment, optionally, as shown in FIG. 15, the
first gaps of at least two of the first light emitting elements
11 with the same light emitting color may be different; while
the first gaps of the first light emitting elements 11 with
different light emitting colors may be the same or different,
as long as it can be ensured that the patterns of the first pixel
electrodes 110 are different, so that the first pixel electrodes
110 are irregularly designed or arranged.

In an embodiment, optionally, the value of the first gap
can be from 0 to 10 jam, such as 0, 2 pm, 4 pm, 6 um, 8 pm,
10 pum, etc. With this design, it is ensured that while the first
gaps in the first light emitting elements 11 with the same
light emitting color are all different, the light emitting effects
of the first light emitting elements 11 are not much different
to guarantee the display effect. In addition, the design space
at the first display sub-area Al can also be saved. This
facilitates the design of other structures in the first display
sub-area Al.

It should be noted that, in order to realize the irregular
design or arrangement of the first pixel electrodes 110 in the
first display sub-area Al, an embodiment of the present
disclosure can be implemented not only by adjusting the
patterns of the first pixel electrodes 110, but also by moving
the position of each first pixel electrode 110, such as moving
up and down, moving left and right, and rotating at different
angles, under the premise of not changing the pattern of the
first pixel electrode 110.

Specifically, the scheme by moving the position of each
first pixel electrode 110 to realize the irregular design or
arrangement of the first pixel electrodes 110 is as follows.
Implementation Five

Compared with the foregoing Implementation One,
Implementation Two, Implementation Three, and Imple-
mentation Four, the main difference according to Implemen-
tation Five is that, the premise is keeping the pattern of the
first pixel electrode 110 not changed. In other words, the
premise is that the first pixel electrodes 110 of the first light
emitting elements 11 having the same light emitting color
have the same pattern, and the patterns of the first pixel
electrodes 110 in the light emitting elements 11 having the
same light emitting color are the same as the pattern of the
second pixel electrode 140 in the second light emitting
element 14. In this case, the positions of the first pixel
electrodes 110 are changed by moving the first pixel elec-
trodes 110 horizontally (for example, moving up and down
in the column direction, moving left and right in the row
direction), so that the first pixel electrodes 110 in the first
display sub-area Al are irregular designed or arranged. It
should be noted that other conditions can be the same as or
different from Implementation One, Implementation Two,
Implementation Three, and Implementation Four, as long as
it can be ensured that the first pixel electrodes 110 are
irregularly designed or arranged.

In an embodiment, optionally, as shown in FIG. 16, in
each row, the center of the first pixel electrode 110 of at least
one of the first light emitting elements 11 with the same
emitting color is not located on the first straight line. The
first straight line a is parallel to the row direction X. In each
column, the gaps in the column direction Y between the first
pixel electrodes 110 of any two of the first light emitting
elements 11 with the same light emitting color are different.
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For example, in each row, the center of the first pixel
electrode 110 of at least one of the plurality of red light
emitting elements R is not located on the first straight line a,
the center of the first pixel electrode 110 of at least one of
the plurality of blue light emitting elements B is not located
on the first straight line a, and the centers of the first pixel
electrodes 110 of the plurality of green light emitting ele-
ments G are all located on the first straight line a. In each
column, the gaps in the column direction Y between the first
pixel electrodes 110 of any two of the plurality of red light
emitting elements R are different, the gaps in the column
direction Y between the first pixel electrodes of any two of
the plurality of blue light emitting elements B are different,
and the gaps in the column direction Y between the first
pixel electrodes of two adjacent ones of the plurality of
green light emitting elements G are different.

Further, in each row, the gaps in the row direction X
between the first pixel electrodes 110 of two adjacent ones
of'the plurality of red light emitting elements R are the same;
and in each column, the centers of the first pixel electrodes
of the plurality of red light emitting elements R are located
on the second straight line. In each row, the gaps in the row
direction X between the first pixel electrodes of two adjacent
ones of the plurality of blue light emitting elements B are the
same; and in each column, the centers of the first pixel
electrodes of the plurality of blue light emitting elements B
are all located on the second straight line. In each row, the
gaps in the row direction X between the first pixel electrodes
110 of two adjacent ones of the plurality of green light
emitting elements G are the same; and in each column, the
centers of the first pixel electrodes 110 of the plurality of
green light emitting elements G are all located on the second
straight line, wherein the second straight line is parallel to
the column direction Y.

It should be noted that the light emitting elements in an
embodiment are not limited to the above-mentioned arrange-
ment form, but may also be in other forms, as long as the
positions of the first pixel electrodes 110 are changed by
horizontal movement, so as to realize an irregular design or
arrangement of the first pixel electrodes 110 in the first
display sub-area Al.

Implementation Six

The main difference from the Implementation Five is that
the premise according to Implementation Six is to keep the
pattern of the first pixel electrode 110 not changed. In other
words, the premise is that the first pixel electrodes 110 in the
first light emitting elements 11 with the same light emitting
color have the same pattern, and the patterns of the first pixel
electrodes 110 in the first light emitting elements 11 with the
same light emitting color are the same as the pattern of the
second pixel electrode 140 in the second light emitting
element 14. In this case, the positions of the first pixel
electrodes 110 are changed by rotating the first pixel elec-
trodes 110, so as to achieve an irregular design or arrange-
ment of the first pixel electrodes 110 in the first display
sub-area Al. It should be noted that other conditions can be
the same as or different from Implementation Five, as long
as it can be guaranteed that the first pixel electrodes 110 are
irregularly designed or arranged.

In an embodiment, optionally, in the first display sub-area
Al, the first pixel electrode 110 of one of the first light
emitting elements 11 with the same light emitting color is set
as the reference electrode, and the first pixel electrodes 110
of the remaining light emitting elements 11 rotate a certain
angle relative to the reference electrode, wherein the rotation
angle is from -10° to +10°. It should be noted that the first
light emitting element 11 with the same light emitting color
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of for example Red, Green, or Blue can be defined as a
reference electrode, and then the first light emitting element
11 with the other colors can be relatively rotated.

However, it should be understood that the rotation mode
according to an embodiment is not limited to the aforemen-
tioned way, and other modes may also be used, as long as it
can be ensured that the first pixel electrodes 110 are irregu-
larly designed or arranged.

In addition, in order to realize the irregular design or
arrangement of the first pixel electrodes 110 in the first
display sub-area A1, embodiments of the present disclosure
may also adjust the patterns of the first pixel electrodes 110
and adjust the positions of the first pixel electrodes 110.

In an embodiment of the present disclosure, the afore-
mentioned pixel circuit (i.e., the first pixel circuit and the
second pixel circuit) may have a 7T1C structure. That is, it
may include 7 transistors and 1 capacitor. FIG. 17 shows a
schematic structural diagram of a 7T1C pixel circuit, and
FIG. 18 shows a structural layout of a 7T1C pixel circuit.

In conjunction with the pixel circuit shown in FIG. 17 and
FIG. 18, the 7T1C pixel circuit includes a driving transistor
T1, a data writing transistor T2, a threshold compensation
transistor T3, a first light emitting control transistor T4, a
second light emitting control transistor T5, a first reset
transistor T6, a second reset transistor T7, and a storage
capacitor C1. The pixel circuit can be connected to the gate
signal terminal Gate, the data signal terminal Data, the reset
signal terminals RST1 and RST2, the light emission control
signal terminal EM, the power supply terminal VDD, the
initial power supply terminals Vinitl and Vinit2, and the
light emitting element (i.e., the first pixel electrode 110 of
the first light emitting element 11 or the second pixel
electrode 140 of the second light emitting element 14). The
light emitting element (i.e., the first common electrode 112
of the first light emitting element 11 or the second common
electrode 142 of the second light emitting element 14) can
also be connected to the power supply terminal VS S. The
pixel circuit can be used to drive the connected light emitting
elements to emit light in response to the signal provided by
each connected signal terminal.

In addition, transistors can be divided into N-type and
P-type transistors according to their characteristics. In
embodiments of the present disclosure, the transistors all
adopting P-type transistors are used as an example for
description. Based on the description and teaching of imple-
mentations in the present disclosure, those of ordinary skill
in the art can easily think of using N-type transistors to
replace at least part of the transistors in the pixel circuit
structure according to embodiments of the present disclosure
without creative work. That is, the N-type transistors, or a
combination of the N-type transistor and the P-type transis-
tor, can be used as well. Therefore, these implementations
are also within the protection scope of embodiments of the
present disclosure.

An embodiment of the present disclosure also provides a
display device, as shown in FIG. 22, which may include the
display panel 1 described in any of the foregoing embodi-
ments, and may also include a photosensitive sensor 2
provided on the backlight side of the display panel 1. The
orthographic projection of the photosensitive sensor 2 on the
base substrate 10 is located in the first display sub-area Al.

For example, the photosensitive sensor can be a camera,
and the camera is arranged on the backlight side of the
display panel 1 and corresponding to the first display sub-
area Al. Since the light transmittance of the first display
sub-area Al corresponding to the camera is improved, a
good shooting effect of the camera can be ensured. There-
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fore, the display device according to the present disclosure
presents both a good display effect and an under-screen
shooting effect.

In an embodiment of the present disclosure, as shown in
FIG. 22, the display device may further include an integrated
circuit 3. The integrated circuit 3 may be connected to the
first pixel circuit 12 and the second pixel circuit 15 in the
display panel 1, and used to drive the first pixel circuit 12
and the second pixel circuit 15 to work. For example, the
integrated circuit 3 can be connected to each signal terminal
connected to the pixel circuit and used to provide signals for
each signal terminal.

It should be noted that the integrated circuit 3 can also be
located on the right side of the display panel 1, or can be
located on both the left side and the right side of the display
panel 1. Alternatively, it may also be located on the upper
side and/or lower side of the display panel 1.

Optionally, the display device may be any product or
component with a display function, such as an OLED
display, a mobile phone, a tablet computer, a flexible display
device, a television, and a display.

It should be noted that in addition to the display panel 1,
the photosensitive sensor 2, and the integrated circuit 3, the
display device also includes other necessary components
and parts. Taking the display as an example, these compo-
nents and parts may be specifically such as a housing, a
battery, etc. Corresponding supplements can be made by
those skilled in the art according to the specific use require-
ments of the display device, which will not be repeated here.

Although relative terms such as “up”, “down”, “left”,
“right”, “inner” and “outer” are used in the specification to
describe the relative relationship between one component
represented by an icon and another, these terms are used in
the specification only for convenience. For example, the
relative relationship may be disclosed according to the
example directions described in the drawings. It can be
understood that if the device represented by the icon is
turned over and turned upside down, the component
described as “upper” will become a “lower” component.
When a structure is “on” the other structure, it may mean
that a certain structure is integrally formed on the other
structure, or that a certain structure is “directly” installed on
the other structure, or that a certain structure is “indirectly”
installed on the other structure through a third structure.
The terms “a”, “an”, “the”, “said” and “at least part” are
used to indicate the presence of one or more elements/
components/etc. The terms “including” and “have” are used
to indicate open-ended inclusion and means that there may
be additional elements/components/etc. in addition to the
listed elements/components/etc.

In the present disclosure, the terms “first” and “second”
are only used for descriptive purposes, and cannot be
understood as indicating or implying relative importance.

Those skilled in the art will easily think of other embodi-
ments of the present disclosure after considering the speci-
fication and practicing the present invention disclosed
herein. The present disclosure is intended to cover any
variations, uses, or adaptive changes of the present disclo-
sure. These variations, uses, or adaptive changes follow the
general principles of the present disclosure and include
common knowledge or conventional technical means in the
technical field that are not disclosed in the present disclo-
sure. The description and the embodiments are only
regarded as exemplary, and the true scope and spirit of the
present disclosure are defined by the appended claims.
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The invention claimed is:

1. A display panel, comprising:

a base substrate having a display area and a non-display
area surrounding the display area, the display area
comprising a first display sub-area and a second display
sub-area;

a plurality of first light emitting elements formed on the
base substrate and located in the first display sub-area,
wherein each of the first light emitting elements com-

5

prises a first pixel electrode, a gap exists between 10

adjacent first pixel electrodes, and the gaps around the
first pixel electrodes in at least two of the first light
emitting elements with the same light emitting color
have different patterns; and

a plurality of first pixel circuits, formed on the base
substrate and located in at least one of the second
display sub-area and the non-display area, wherein the
first pixel circuits are electrically connected to the first
pixel electrodes via a conductive wire, wherein:

the first pixel electrode comprises a first main electrode
portion and a first connection portion that are located in
the same layer and connected to each other, and at least
a part of the first connection portion is electrically
connected to the conductive wire through a first via
structure located in the first display sub-area; and

a respective gap between the first main electrode portion
and the first via structure connected thereto through the
first connection portion is a first gap, and the first gaps
in at least two of the first light emitting elements with
the same light emitting color are different, wherein the
first gap has a value from 0 to 10 pm.

2. The display panel of claim 1, further comprising:

a plurality of second light emitting elements, formed on
the base substrate and located in the second display
sub-area, wherein each of the second light emitting
elements comprises a second pixel electrode, a gap
exists between adjacent second pixel electrodes, and
the gaps around at least a part of the second pixel
electrodes have the same pattern; and

a plurality of second pixel circuits, formed on the base
substrate and located in the second display sub-area,
wherein the second pixel circuits are electrically con-
nected to the second pixel electrodes, an orthographic
projection on the base substrate of the second pixel
circuits at least partially overlaps with an orthographic
projection on the base substrate of the second light
emitting elements electrically connected thereto.

3. The display panel of claim 2, wherein:

the display panel further comprises a pixel definition
layer, formed on the base substrate and located in the
first display sub-area and the second display sub-area,
wherein the pixel definition layer has a plurality of first
pixel openings located in the first display sub-area and
a plurality of second pixel openings located in the
second display sub-area;

the second pixel electrode comprises a second main
electrode portion and a second connection portion that
are located in the same layer and connected to each
other, wherein the second connection portion is elec-
trically connected to the second pixel circuits through
a second via structure located in the second display
sub-area; and

an orthographic projection on the base substrate of each of
the first pixel openings is located within an ortho-
graphic projection on the base substrate of a respective
first main electrode portion, and an orthographic pro-
jection on the base substrate of each of the second pixel
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openings is located within an orthographic projection
on the base substrate of a respective second main
electrode portion.

4. The display panel of claim 3, wherein the gaps around
the first pixel electrodes have different patterns.

5. The display panel of claim 4, wherein the first main
electrode portions have different patterns.

6. The display panel of claim 5, wherein the first main
electrode portions have different areas.

7. The display panel of claim 6, wherein

a shape of the first main electrode portion in each of the
first light emitting elements is the same as a shape of
the first pixel opening corresponding thereto;

a shape of the second main electrode portion in each of the
second light emitting elements is the same as a shape of
the second pixel opening corresponding thereto, and
the second main electrode portions of the second pixel
electrodes in the second light emitting elements with
the same light emitting color have the same pattern; and

a part of the first light emitting elements and a part of the
second light emitting elements have the same light
emitting color, wherein, in the first light emitting ele-
ment and the second light emitting element having the
same light emitting color, a shape of the first main
electrode portion of the first light emitting element and
a shape of the second main electrode portion of the
second light emitting element are the same, and a ratio
of an area of the first main electrode portion of the first
light emitting element to an area of the second main
electrode portion of the second light emitting element
is from 0.9 to 1.1.

8. The display panel of claim 6, wherein a shape of the
first main electrode portion is different from a shape of the
first pixel opening corresponding thereto.

9. The display panel of claim 3, wherein the first connec-
tion portions of at least two of the first light emitting
elements with the same light emitting color have different
length directions.

10. The display panel of claim 3, wherein

a center of an orthographic projection on the base sub-
strate of each of the first main electrode portions
coincides with a center of an orthographic projection on
the base substrate of the first pixel opening correspond-
ing thereto; and

a center of an orthographic projection on the base sub-
strate of each of the second main electrode portions
coincides with a center of an orthographic projection on
the base substrate of the second pixel opening corre-
sponding thereto.

11. The display panel of claim 10, wherein a gap between

a contour line of each of the first main electrode portions and
a contour line of the first pixel opening corresponding
thereto is from 1 um to 5 um, and a gap between a contour
line of each of the second main electrode portions and a
contour line of the second pixel opening corresponding
thereto is from 1 pm to 5 pm.

12. The display panel of claim 3, wherein:

in each row, a center of the first pixel electrode of at least
one of the first light emitting elements with the same
light emitting color is not located on a first straight line,
the first straight line being parallel to the row direction;
and

in each column, gaps in the column direction between the
first pixel electrodes of any two of the first light
emitting elements with the same light emitting color are
different.
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13. The display panel of claim 12, wherein

the plurality of first light emitting elements comprises a
plurality of red light emitting elements, a plurality of
blue light emitting elements, and a plurality of green
light emitting elements, the number of the red light
emitting elements being equal to the number of the blue
light emitting elements, and the number of the green
light emitting elements being twice the number of the
red light emitting elements;

in each row, a center of the first pixel electrode of at least
one of the plurality of red light emitting elements is not
located on the first straight line, a center of the first
pixel electrode of at least one of the plurality of blue
light emitting elements is not located on the first
straight line, and centers of the first pixel electrodes of
the plurality of green light emitting elements are all
located on the first straight line; and

in each column, gaps in the column direction between the
first pixel electrodes of any two of the plurality of red
light emitting elements are different, gaps in the column
direction between the first pixel electrodes of any two
of the plurality of blue light emitting elements are
different, and gaps in the column direction between the
first pixel electrodes of two adjacent ones of the plu-
rality of green light emitting elements are the same.

14. The display panel of claim 13, wherein:

in each row, gaps in the row direction between the first
pixel electrodes of two adjacent ones of the plurality of
red light emitting elements are the same, and in each
column, centers of the first pixel electrodes of the
plurality of red light emitting elements are all located
on a second straight line;

in each row, gaps in the row direction between the first
pixel electrodes of two adjacent ones of the plurality of
blue light emitting elements are the same, and in each
column, centers of the first pixel electrodes of the
plurality of blue light emitting elements are all located
on the second straight line;

in each row, gaps in the row direction between the first
pixel electrodes of two adjacent ones of the plurality of
green light emitting elements are the same, and in each
column, centers of the first pixel electrodes of the
plurality of green light emitting elements are all located
on the second straight line; and

the second straight line is parallel to the column direction.

15. The display panel of claim 2, wherein

each of the first pixel circuits is electrically connected to
the first pixel electrode of a respective one of the first
light emitting elements through a conductive wire; and

10

20

25

30

40

45

26

each of the second pixel circuits is electrically connected

to the first pixel electrode of a respective one of the

second light emitting elements.

16. The display panel of claim 1, wherein the conductive
wire is located on a side of the first pixel electrode close to
the base substrate.

17. The display panel of claim 1, wherein materials of the
first pixel electrode and the conductive wire comprise
indium zinc oxide or indium tin oxide.

18. A display device, comprising:

a display panel, comprising:

abase substrate having a display area and a non-display
area surrounding the display area, the display area
comprising a first display sub-area and a second
display sub-area;

a plurality of first light emitting elements formed on the
base substrate and located in the first display sub-
area, wherein each of the first light emitting elements
comprises a first pixel electrode, a gap exists
between adjacent first pixel electrodes, and the gaps
around the first pixel electrodes in at least two of the
first light emitting elements with the same light
emitting color have different patterns;

a plurality of first pixel circuits formed on the base
substrate and located in at least one of the second
display sub-area and the non-display area, wherein
the first pixel circuits are electrically connected to
the first pixel electrodes via a conductive wire; and

a photosensitive sensor provided on a backlight side of
the display panel, wherein an orthographic projec-
tion on the base substrate of the photosensitive
sensor is located within the first display sub-area,
wherein:

the first pixel electrode comprises a first main electrode
portion and a first connection portion that are located
in the same layer and connected to each other, and at
least a part of the first connection portion is electri-
cally connected to the conductive wire through a first
via structure located in the first display sub-area; and

a respective gap between the first main electrode por-
tion and the first via structure connected thereto
through the first connection portion is a first gap, and
the first gaps in at least two of the first light emitting
elements with the same light emitting color are
different, wherein the first gap has a value from 0 to
10 pm.



